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ABSTRACT 

In this study the achievement of fcighth grade 
mathematics students v?ho produced their own visu^:. learning materials 
on topics in the curriculum was compared with eighth graders who did 
not have this opportunity. Two groups of eighth grade matheme tics 
students were assumed to be equivalent due to their random selection 
and their comparable I,Q. and pre-test scores. The students in the 
experimental group were allowed to produce their own filmstrips on 
various topics in the mathematics curriculum. A post-test showed that 
students in the eKperimental group did not learn more than those in 
the control group. However^ observation show^sd that the filmstrip 
project did have a strong interest and motivat:ional value. The 
and the brighter students both became more involved with their 
projects than did the middle third of the group. (JK) 
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CHAPTER I 

INTRODUCTION 

"We have harnessed our technoloLTy to reach the 
moon, we muot now harness technologjT to teach our 
children," said Congressman John Bradenias (D-lnd ) 
in an address keynotlng the 30th National Convention 
of the r^atlonal Audio-71"ual Association in Chicatro. 

... You, therefore, have a great stake in 
understanding that sducational technology ^oe^ f-^r 
beyond equipment to Include the shaping%f '"the most 
eiiective strategies of Instruction for milHon-- of 
American children. 1 

The Indiana legislator clearly indicated the need 
for research into various applications of technology. He 
relt that there should be research aimed at developing new 
and advanced educational strategies which Incorporate modern 
technology, 2 

Perhaps the idea of having students write and pro= 
duce their own fllmstrips for added motivation and educational 
enrichment Is one such strategy. Students would carefully 
study a concept, then view it creatively, and plan and pro- 
duce a. visual presentation. Such a method could provide 
an added reason for the slower learner to learn and could 
challenge the creative ability of the more advanced learner.' 

''^"Brademas Urges Application of Technolos-y to Edu- 
cation," Lduoatlonal Media (September, I969), 6-7. 

^Ibid. 
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The filmstrlps could then be added to tlie available i^e^ources 

of the school so that studGnts who do not understand a given 

eoncapt could use them for further learning. 

The Prob lern 

Statement of the Problem 

The problem of this investigation was to determine 
the relationship betv;een student planned and produced film- 
strips and mathematics achievement in tjie eighth grade. 

Hypothe sis 

There will be a significant difference in the achieve- 
ment of eighth grade mathematics studsni:s v/ho produce their 
own visual learning materials on topics in the curriculum an 
compared to eighth grade mathematics students who do not have 
this opportunity. 

Null Hy pothesis 

There will be no significant difference in the achieve 
ment of eighth grade mathematics students who produce their 
own visual learning materials on topics In the curriculum as 
compared to eighth grade mathematics students who do not have 
this opportunity* 

Definitions 

Visual learning materi als . --Colored 35nim filmstrlps 
made by the two-fram*e technique and capable of being shov/n on 



standard 3:5mm filrnstrlp projectors. 

Topics in ■:he curriculum . --Topics selected by the 
students from among; thosse vvhlch are studied in the eighth 
grade curriculum. They range from multiplication concepts 
to simple geometry and Introductory algebra. (See Appendl.v) 

Story board . --A layout- of the pictures which com- 
prise a film or fllmstrlp. 

Half-fra^e camera . — Any camera which takes still pic- 
tures of l8mm X 2^mm on 35mm film. These pictures are half 
the size of those of a standard full-frame camera. 

Pull-frame camera . — Any standard sized 35mm camera^ 
taking pictures of 36mm x 2ilmm. 

Two-frame technig ue . --A method of making films trips 
with a full-frame camera by copying two flat pictures onto 
one frame . 

Justification 

The study may be helpful in the field of instructional 
media as it could lead to a relatively inexpensive motivational 
device that could at the same time provide relatively Inexpen- 
sive resource materials. This device could be economically 
feasible in most contemporary schools . 

. Student-produced fllmstrlps might be good tools for 
teach^'ing various mathematical aoncepts and topics. 

Student-produced fllmstrlps might provide outlets 
for Individual differences in unders tandingj ability, creative 



^ 

thought and learning style in mathematics, 

Assum ptlcna and Limitations 

1 . Intelligence can be measured , 

2. Mathematics achievement can be measured, 

3. Increased motivation leads to Increased learning. 
There was no Hawthorne effect, 

5* There were no group differences ^ other than those 
created by having the students produce their own fllmstrips^ 
that would affect the study, 

6, Differences In the mathematical learning achieve- 
ment of the two classes involved In the study 'were attributed 
to the extra learning opportunity of the experimental group, 

7. The control group met at a different time of day 
than the experimental group* It was assumedj however, that 
the academic effects of the time of meeting would be small 
and not contribute significantly to the mathematics achieve- 
ment results . 

The study took place over a period of four months 
starting September 1972, The children were all students In 
the same school and had the same teachers in all subjacts. 
They received similar Instruction except that the^ students 
In the experimental group were given the opportunity to make 
their own filmstrips. They were permitted to work on their 
projects during class time and in study halls if they so 
desired, 
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Chapter Two Investigates previous studies dealing 
with filmstrlps and audio-visual techniques. 
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CHAPTER II 



THE REVIEW OF RELATED LITERATURE 

The tools of audio-visual technology have been used 
In many applications. Many schools have radios, television 
sets, overhead projectors, tape recorders, movie projectors, 
slide projectors, filmstrlp projectors, and video-tape 
recorders for teachers to use to help strengthen the cur- 
riculum. Educators seem to have recognized that audio-visual 
aids can be a useful tool in teaching. 

Audio-visual enrichment of the curriculum as a 
teaching mathod stimulates thinking, quickens crea- 
■ tive imagination and helps the child become oriented 
to the materials which are presented to -him. 

. . . Audio-visual aids . . . help develop and 
Increase personal understanding and appreciation 
of the areas of learning which they humanize and 
en rich, J- 

Chandler and Cypher Imply that films trips ,, a form of 
audio-visual aid, are of educational value. 

John Zuckerman in 195,4 attempted to predict film 
effectiveness by pre-release testing. He had a control group 
view a film. An experimental group viev;ed a filmstrlp which 
was composed of choice frames selected from a story board of 

^Anna Curtis Chandler and Irene P. Cypher ^udlo- 
Yisual Techniques for Enrichment of the Curricu lum (New York- 
Noble and Noble Publishers, Inc., 19^6), pp — 6-8 
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the same film. The filmstrlp e^lSO used the film's original 
sound track. A tv;enty-slx item multjplo choice test used 
to check gains of knov/ledge revealed that there v/ere no 
statistically significant differences between the effective^ 
ness of the two methods. He concluded that the filmstrip 
could be used to predict reliably the effectiveness of the 
film, implying that both are equally effective media, ^ 

Ronald McBeath and James Finn of the University of 
Southern California studied the relative effectiveness in 
factual learning of (1) a captioned filmstrip, (2) a cap=- 
tloned filmstrip with narration, (3) a sound filmstrip, and 
(4) a filmograph (made by photographing still pictures on 
motion picture film). The study tested the hypothesis that 
the filmograph could teach more effectively than the other 
media* A population of 558 sixth grade students revealed 
that no one method v/as statistically superior and that --the 
students did learn by each of the four methods."" This 
research supports the belief that students can learn by 
using different types of fllmstrips. 

The Idea of students ^or teachers making their ov/n 



John V. Zuckerman, "Predicting Film Learning by 
Pre-Release Testing," Audio-Visual Comm unicaclons Review, 
II (Winter, 195^3 ^ ^9-5h . """"^^^"^ ~ _ 

2 

Ronald J. McBeath and James D. Finn^ A Comparative 
Study on the Effectiveness of the Filmstrip, Sound Frim.s trip 
and Filmo gr aph for Teachini^ Facts and Concepts (Educatlonar 
Resources Educatlonal'"Center / Yumber Ed, 0"d3^5743 1961), p, 12, 

O 
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filmstripa has been BuggOGted and tried. TextbookB on audio-' 
visual prDcedures in teaching often have sections dealing 
with teacher-. or school-made filmstrips and slides. 

You vjlll be repaid many tlrres for the effort you 
exert in preparing honie-^made teaching films. Their 
chief value is that they are made to Illustrate and 
clarify your oivn specific subjects and lessons . . , 

The wide-av;ake instructor will find many subjects ^ 
manlpulatlye ski lis general information, and learner 
attitudes peculiar to his ov/n situation that could be 
converted and illustrated in filmstrips for more ef^ 
fective teachins. Slide films and filmstrips are 
applicable to any school or occupational training 
need.l 

G. Howard Poteet^ of Essex County College ^ apparently 

believed that the idea of making a films trip would also apply 

t<3 student-ma de filmstrips and that such filmstrips v/ould^ 

In fact 3 be even more valuable. His rationale was that: 

Illustrating the story with 35mm slides makes the' 
story (and the process of decoding symbols that 
we call reading) come alive for the students. It 
Just might be one way of involving youngsters who 
were well on their way toward dropping out of a 
school v/orld that they tend to see as totally un- 
related to their own real v/orld, 2 

He goes on to say that "words often remain meaning- 
less without concrete experienced^ He believed that a 
student-made film.strip would tend to relate to the life and 
Interest of the maker and hence have meaning to him. In his 
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Kenneth B, Haas and Harry Q, racker^ Preparatio n 
and Use of Audio-Visual Aids (Englewood Cliffs^ I^aw Jersey 
Prentice-Hall^ Inc . ^ 1967) ^ pp. 39-40. 

2 

G. Howard Poteet, ^TTettlng to See ^Horner Prlce^'" 
Audio-Vlsual Instruction (November^ 1970)3 38--39. 
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experience the students were more interested^ more highly . 
motivated and their learning had seemingly been increased 
when students made their own productions , ^ 

Catherine M, Williams suggested that student pro- 
duction of materials should be an integral part of the 
curriculum • 

In schools where a high value is placed on the 
development of attitudes ^ critical thinking^ in- 
terests ^ and appreciations 5 as well as on the acqui- 
sition of Information and skills ^ student production 
of materials is an integral part of the learning 
experience. This v/ork provides students v/lth the 
experience In organizing ideas and communicating 
them to their classmates ^ their parents or in an 
assembly program to the entire school* 2 

The ability to organise ideas and to communicate them is a 
measure of the value of a child's education. The student^ 
by producing his own fllmstrlps^ gains experience in organ- 
izing and communicating his own ideas, 

Albert KoEeliski and Lawrence Kavlch claimed 
that the educational wave of the future was in the Indi- 
vldualiaatlon of teaching aids and that there would be a 
growing demand In the school years to come. 

The scope of Instructional possibilities is limit- 
less. Individuals or small groups may use self- 
produced filmstrlps for teaching slow learners ^ 
gifted students 3 retarded children^ and small or 



2 - 

"Catherine M. Williams^ Learning From Pictures (Edu- 
cational Resources Information Center ^ Number Ed. 02ii-272 ^ - 
" 1968) , pp. 103-10^. 
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large classes at the e:.ementary j secondary or adult 
level , ... 1 

The Idea of handmade visual learning materials Is 

certainly not a new one. At the same time "lantern slides" 

first became popular as an educational toolj Eastman Kodak 

and otherB sold kits to make one * s ■ own slides, Today^ one 

can easily produce his own fllmstrips and can choose among 

four different Tnethods: 

1, Directly applying a presentation to blank film. 

2/ Taking pictures with a half-frame camera. 

3* Copying flat pictures by the two-fr^^^e technique. 

4, Having slides sent out to bs professionally made 

into fllmstrips. 

The first three of these methods are economically 

feasible for school use. The advantages and disadvantages 

of each will be dlsGUSsed, 

Drawings can be directly applied to clear acetate 

strips or to Gleaned film* Using this methodj costs are 

kept to a minimum* Any clear acetate can be out into strips 

of the proper width and length. Old scrap 35mm film can be 

easily cleaned with bleach* Presentations are then applied 

to these strips with a felt^tlpped pen*. 

In discussing the making of fllmstrips on blank 



Albert Kozellski and Lawrence L* Kavich^ "Self- 
Produced Pllmstrlps May Be the Answer,'^ Audio-Visual In-^ 
structlon (Aprils 1968)^ 370, ' ' — — ^ 
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acetate, Philip James j an art teacher, felt that. 

Making films trips . . . provides a good preliminary 

or alternate activity to film making. The projected 
image is there, the passage of time can be controlled 
from frame to frame and a sequence of events can be 
portrayed . 

As to the educational value he felt that. 

By allowing the students to feed their own strips 
through the projector, as they develop their Ideas, 
you allow for instant motivation and imniediate 
reinforcement of sucoessful techniques. 1 

One also can develop a curriculum around the film- 
strip, as eighth grade English teacher Hazel Smith has done 
She had the students Involved in planning the plot lines, 
drawing the story cards, asaembling the story board and in 
writing a script. She then permitted the students to put 
their presentation onto the strip. She reported that the 
students were highly motivated.^ 

The main advantage of this method is that it Is 
Inexpensive j however, one must consider one-seriouE draw- 
backs students must confine their presentation to an 
extremely small Bpace because the size of the filmstrip Is 
approximately 3/H inch by one inch. The author believes 
that this method greatly stifles the desire to make a well 
thought-out presentation. 



^Philip James, "Making Pilmstrlps," School Arts 
(Februaryj 1969), 22-23. ' ~ — 

2 

Hazel Smith, "A Teaoher's Experience with Student 
Hand-Made Pilmstrips," Audio-Visual Ins truction (November' 
1969), 83-8^1. ~~ — — — — ~ - » 
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In a discussion about self -^produGed f llmstrlps , 

Kozellski and Kavich felt that a half^frame camera^ such as 

those found In the Japanese Olympus Pen series ^ v/as the most 

advantageous for making fllmstrips,^ 

As the standard size for the modern fllmstrip is 

half-frame^ it would appear to be most advantageous to take 

pictures v/lth such a camera. Using a half-frame cameraj one 

can make a filmstrlp incorporating live action^ drav/lngs 

and photographic tricks*^ such as stop-actlon^ and double 

exposures* This method could be used in teaching English^ 

social studies J science and mathematics ^ v/herever there is 

a need to show events from the real physical world. 

There is '^one major drawbaok when making films trips 

in this manner. There Is the increased possibility of one 

frame being out of focus ^ poorly exposed or poorly positioned. 

This would entail cutting the bad frame out and splicing the 

remaining ends together* It is possible to do this^ but the 

results are usually far from satiaf actory . 

Half-'frame cameras are not the only solution to 

making quality color filmstrlps. 

One frame of a full-frame camera can be picto- 
rlally reproduced into two pictures to aQCommodate 
a half-frame projector. Only photographs of art 
work and the like ([other still" objects ) can be 
photographed^ howeveri 2 



Kosellskl and Kavich ^ 370* 
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A great deal of creativity in design and explanation 
can be graphically produced on cards v;hich can In turn be 
made into filmstrlps by the two-frame technique. In making 
filmstrips about mathematics ^ the two-frame technique is 
devoid of problems for all practical purposes* This was the 
method chosen for this study. 

Most of the 35mm cameras owned by amateurs and schools 
are the full-frame type. This kind of camera generally offers 
greater utility^ usefulness and versatility than other types 
of cameras . Using a full-framed camera to make filmstrlps 
is not difficult and there are several publications which 
present an excellent explanation of how to make filmstrlps 
using a full-framed camera.^ 

The author wanted a quality fllmstrlpj feeling that 
a more prestigious ^ more professional filmstrip would have 
greater appeal to critical eighth graders . The two-frame 
technique was the most feasible from an economical point of 
view. 

Professional quality filmstrlps can also be made by 

selecting choice slides" and having them processed by a 

2 

reputable laboratory. The quality of the filmstrip and its 

" A Simple V/ooden Oopy stand for Mak ing Title Slides 
and Filmstrlps ^ Pub 11 c 1 oh (RochesterV New York: Eas t - 

man Kodak Company^ n,d,)| Produoing Slides and Filmstrlps ^ 
Kodak Audiovisual Data. Book S-8 (Roches ter. Mew York: Eastman 
Kodak Company 5 1970). 

2 

R, Dwight Wilhelm^ ^'Our Gang Wants to Make a Pllm» 
stripy" Audio-Visual Instruction (Aprll^ 1968) ^ 366-367. 
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content can be made as professionally as desired^ but cost 
factors of this method make It impractical for each student 
to make his own fllmstrlp. 

Each of the four methods of making filmstrips pro^ 
duces different results. For the purposes of this study the 
spontaneity of making filmstrips on acetate ^ the professional 
quality of "jobbing out" a filmstrlpa and the versatility of 
the half-^frame camera were sacrificed for the practicality 
of using a full-- frame camera. 

In the available literature^ studies about filmstrips 
and student Involvement in the production of filmstrips have 
made claims for the motivational value of student-made film- 
strips* The idea of student Involvement in making filmstrips 
has been suggested and tried, Howevers there appears to be 
little statistical evidence that such a project would Indeed 
motivate students to InGreased achievement In mathematics. 
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CHAPTER III 
rffiTHODOLOGICAL DESIGW 

Population and Sample 

The study took place In the Brennan Middle School In 
Attleboro^ Massachusetts. Attleboro Is located In Bristol 
CQunty in Eastern Massachusetts ^ bordered on the southwest 
and west by the State Rhode Island, It Is 32 miles from 
Boston^ 12 miles from Proyldence and 197 miles from New York 
City* Its population of some 33 j 000 and area of some 23 
square miles make it one of the larger cities. In the region* 

Attleboro is an industrial center with manufacturing 
being the largest source of employment. Some 82 per cent of 
the working population are employed in the manufacturing of 
Jewelry^ electrical machinery and In the primary metals 
industry. The mean family Income in 1965 was $8^626^ which 
was slightly higher than that of Bristol County as a whole. ^ 

There are fourteen public schools and three parochial 
schools in Attleboro,' Of the public schools ^ there are ten 
elementary schools ^ three Junior high schools and one 

^Chamber of Oommeroe of the Attleboro Area^ Attleboro 
Pac^5 Data supplied by local officials and Massachusetts/ 
Department of Commerce and Development (Attleboro 3 Massachu* 
. setts: April, 1972)3 pp, 2^5. (Mimeographed.) 

ERiC 15 
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combination trade sohool ard high school, A majority of the 
schools were built at the beginning of the century and are 
overcrowded , 

Brennan Middle School^ completely occupying Its avail 
able site of approximately two acres ^ is in the middle of a 
residential area with its front facing a major highway. The 
building was begun in 1912 with additional renovations in 
1939, 1951, 1968, 1971. and 1972. It originally served as 
the senior high school. V/ith the construction of the new 
high schoolj Brennan is now being used as a middle school^^ 
housing . students in grades six through nine. According to 
Englehardtj Englehardt and Leggett^ educational consultants^ 
Brennan Middle School has twenty-six classrooms and a func- 
tional capacity of 702 pupils.'^ Present enrollment' is 855 
pupils in four grades. There are special facilities for art^ 
inuslca physical education^ home economics^ business educa-- 
tlon and typing. There are also wood and metal shops and a 
reading laboratory. The school has a part-time teacher for 
English as a Second Language (AttleborQ has a large Portu- 
guese population) and a part-time teacher for the students 
with learning disabilities. 

The classes are heterogeneously grouped. The gradu- 
ating seventh ^srade class was randomly divided by the 

^Englehardt 5 Englehardt and Leggett^ Educational 
Consultants 3 School Building Needs (Purdys Station^ New York: 
By the authors ^ Movembera 1965 ). 
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principal into three groups of equal number and assigned to 
one of three teaching ^ teams , The Guidance Office then divided 
these groups Into four departmentalized Glasses while trying 
to identify personality conflicts among the students. Ran- 
domne.^s of the two groups involved in the study was evidenced 
by the equivalence of the mean IQ scores as measured by the 
Otls=Beta Test for Mental Maturity, administrated on October 1 
1971 • The mean scores for the experimental and control groups 
were both approximately 103* 

Children with diagnosed learning disabilities and 
children taking English as a Second Language were exoluded 
from the study in bofch the control and experimental groups. 
There was one girl who had a schedule change and oonsequently 
was not included In the final analysis. 

Null Hypothesis 

There will be no significant difference in the achieve^ 
ment of eighth grade mathematics students who produce their 
own visual learning materials on topics in the curriculum as 
compared to eighth grade mathematics students who do not have 
this opportunity. 

Hypothesis 

There will be a significant differance in the achieve- 
ment of eighth grade mathematics students who produce their ■ 
own visual learning materials on topic^* in the curriculum as 
compared to eighth grade mathematics students who do not have 
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this opportunity. 

Description of the 
Research Design 

The experimental group conslBted oi" 20 eighth grade 
matheinatlcs students and the control group consisted of l6 
eighth grade rnathematl cs students. Both groups were taught 
by the same teacher. They were assumed to be equivalent due 
to their random selection and equivalent mean IQ's. In 
addition, a t^test comparing their scores on the mathematics 
pre-test found t; ese groups to be concurrent at the .90 level 
A t-test was also used to compare the achievement results In 
mathematics on the post-test for the two groups. A .05 level 
of significance was sought. 

The experiment v;as begun at the beginning of the 
school year 1972 by the administering of the pre-test to both 
groups. The California Arithmetic Test was used and the 
grade placement equivalent of the subjects was found. 

An equivalent ■form of this test was administered as 
a post-teat for the two groups at the end of the experiment. 
The California Arithmetic Test is a standardized test with 
a reported reliability coefficient of .9^.^ 

After the completion of the pre-test, the students 
In the experimental group were told of the opportunity to 

^Ernest W. Tlegs and V/lllls W. Clark, Manual-^ 
California Achievement Testa. Gompi ete Battery ^TWonte rev 
California: California Test Bureau, 1963), p. 8- ' 
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prepare their own fllmstrlps on any topic In the eighth grad 
curriculum. The teacher read a list of topics and the chll^ 
dren were encouraged to make their own fllmstrlps after they 
had been instructed on how to produce fllmstrlps by the two-- 
frame technique. They v/ere permitted to use class time and 
study hall time to work on their project. They were also 
permitted to use the resourcis center facilities should they 
be desired. 

Both groups were treated as similarly as possible 
throughout the experiment, Nev/ materials and Information 
were introduced to both groups on the same day* Both groups 
went on field trips on the same day to the same places. 
Regular classroom Instruotion In mathematics for both groups 
was a form of Individually Prescribed Instruction using the 
materials publlBhed by the Continuous Progress Laboratories* 
The students used multi-level textbooks (covering grades six 
through eight).. The students In both groups were permitted 
to work Individually or In small groups* 

An equivalent form of the California Arithmetic Test 
was administered as a post-test to the two groups after the 
entire experimental group had been Involved In at least one 
fllmstrlp production. The experiment was conducted over a 
period of four months. 
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Data GafcherlnE Instruments 



Otis Quick^Scorlng Mental 
Ability Test — Beta Testl 



On October 15^ 19713 



the students in the control 



and experimental groups v/ere 



administered the Otis Quick 



Scoring Mental Ability Test, Beta Test^ Form CM. The mean 



llminary check for randomness of the two groups. 

The Otis-Beta is a siinple IQ test that can be easily 
administered to large groups ^ hence Its popularity In schools 
In the United States, As with most tests of mental ability^ 
the scores are not definitive. With group tests ^ such as 
the Otis-Beta Qulck-'Scorlng Test^ the scores are , even less 
conclusive i 



and the Stanford Achievement Teat^ Form is approximately 
*7^* The Reliability Coefficient is relatively high, A 
comparison of Odd va , Even Items for Form .CM^ as corrected 
by the Sperman-Brovm Formula^ yields a Reliability Coeffi^ 
clent of .87j for eighth graders. 

For the purposes of this study the results on the 
Otis-Beta were assumed to be sufficiently accurate to test 
Initially for the equivalence of the two groups . 

^Arthur S, Otis ^ Otis Qu ick-Scoring Mental Ability 
Tests s Manual of Directions for Beta _Tesjb (Mew York: Harco ur t 
Brace and World/ Inc. ^ 1954) . ~~ 



Intelligence quotient scores 



on this test were used as a pre- 



The Mean Correlation Index between the Otis-Beta 
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California Achievement 
Test , Arithmetic^ 

Equivalent forms of this test were used as the pre^ 
test and post-test for this study, A comparison was made 
on the mean student scores based on a grade placement scale. 
This grade placement scale represented the average achieve- 
ment of students at designated chronological ages havlngj 
for grade eighty a median IQ of 101, 

The units throughout the grade placement scale 
indicate as accurately as possible the meaning of 
test scores for individuals of average intelligence 
and typical chronological age at each grade classi- 
fication based upon empirioal data. 2" 

The test is divided into two parts: Arithmetic Rea- 
soning and Arithmetic Fundamentals, These two parts are 
combined to find a student »s Grade Placement ' Equivalent . In 
testing for validity^ the two parts ^ when compared with the 
Stanford Achievement Tests ^ Advanced^ using a Pearson product 
moment correlation corrected for range and for attenuation ^ 
yield correlation coefficients of .99 and ,96^ respectively. 
Reliability Coefficients for the two parts using the Kuder^ 
Richardson Formula 21 are .84 and ,93 and for the total 
arithmetic achievement test^ ,94,^ 



Ernest Tiegs and Willis Clark, Manual s- 
California Achievement Test^ Complete Bat tery / Junior Hl/yh 
Level (Monterey^ California: California Test Bureau, 1963) . 

" Ibid . , p, 43. 
^ Ibid . , p. 8* 
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The California Achievement Test has had wide accept- 
ance in the United States since 193^* In the author's 
opinion this time-proven test was Ideally suited for the pur 
poses of this sbudy. 

Chapter Pour deals v/ith the statistical analysis of 
the results on these tests given to both the experimental 
and Qontrol groups . 



CHAPTER IV 



ANALYSIS OP THE DATA 

Quantitative data was colleGted on the students' In 
telllgence Quotient s cores and on the students' Grade Place 
ment Equivalents at the beginning and at the end of the 
experiment . 

Intelligence Quotient Scores 

The Otls--Beta Quick-Scoring Test of Mental Maturity 
was administered to the students a year prior to the study 
as part of the regular tasting program of the school's 
Guidance Department, The mean scores were found to provide 
a preliminary check on the randomness of the two groups, 
Beaause of the Inherent limitations to group Intelligence 
tests^ the results were not considered to be Goncluslve. 

Table 1 reveals that the students In both groups 
had mean Intelllgenoe Quotients of 103,4 and 102*6 respec- 
tlvely. Hence the two groups of students appeared to be 
equivalent and ^^typlcalj* (See Appendix) 

Grade Placement 
Equivalents 3 Pre-test 

The California Arithmetic Test^ Form was admin- 
istered to the students at the beginning of the study, A 
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t^^test was conducted on the Grade Placement Equivalent Scores 

of the students In the tv/o groups. 

The mean Grade Placement Equivalent Scores on the 

pre-test for the students in the two groups were 7,62 and 

7.60^ as shown In Table 2, supporting the equivalence of 

the two groups. (See Appendix) 

While the student composition of both groups was 
heterogeneous, the range in scores of the students in one 

of the groups was I.5 grade levels higher than that of the 
students in the other group. 

The standard deviations also appeared to differ 
slightly. The test for P, however, revealed that the null 
hypothesis of variance homogeneity cannot be rejected at 
the .05 level. 

A t-^test on the Grade Placement Equivalent Scores 
at the beginning of the experiment found the two groups to 
be equivalent at the ,90 level as shown in Table 2, One 
group was then chosen^ at random^ to be the experimental 
group and was given the added opportunity to produce their 
own fllmstrlpa. The other group became the control group 
for the study. 

Grade Placement 
Equivalents, Post-^test 

The California Arithmetic Test^ Form was admlnls-- 

tered to the students at the end of the study, A t=-test was 

conducted on the Grade Placement Equivalent Scores of the 

EKLC 



students in the two groups . 

The mean Grade Placement Equivalent Scores on the 
post-'fcest were 8.59 for the students in the Experimental Grov 
and 8.50 for the students in the Control Group, It would 
appear that in the four months of this study, the students 
planning and preparing their own visual learning materials 
did achieve slightly better than those students not given 
that opportunity. The t--test on the Grade Placement Equlva-^ 
lent Scores 3 however, revealed that this difference was not 
significant. As shown in Table 3, the sought level of Big-- 
nlflcance of .05 was not attained, (See Appendix) 

Therefore 3 the results of the scores of the students 
on the post'-test revealed that there was no significant dif- 
ference in the mathematics achJevement of eighth grade stu-- 
dents who plan and prepare their own filmstrlps on topics In 
the curriculum as compared to an equivalent group of eighth 
grade mathematics students not given this opportunity* 



CHAPTER V 



SUMMARY AND CONCLUSIONS AND RECOMrffiNDATIONS 

Restatement of the Problem 

Is there a relationship betv/een student-produced 
fllmstripB and mathernatics achievement in the eighth grade? 

Description of the Procedures 

Two groups of eighth grade mathematics students were 
assumed to be equivajlent due^ to their random selection. A 
comparison of the mean IQ^s of the students In the two group 
supported this aaBumption; a t-te5t on the student pre-test 
scores on the California Arithmetic Test also supported 
this assumption. 

Regular classroom instruction for both groups was a 
form of ^ Individually Prescribed Instruction. The students 
in the experimental group were given the added opportunity 
to produce their own filmstrlps on various topics In the 
curriculum. They had the option ^ to use class time and study 
hall time to work on their projects. Once produced^ the 
filmstrlps became part of the regular classroom learning 
resources. 

After every student in the experimental group had 
been involved In the production of at least one fllmstrip, = 
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both groups v/ere admlniBtertd an equivalent form of the 
California ArithrnGtlc Test. This served as the post^test for 
the study. 

Findings 

The students in the Experimental Group uame very 
involved In their proJeGts and they became quite anxious to 
see their work in actual fllmstrip form. Almost all were 
pleased with and proud of the finished produot . In preparing 
the filmstrips^ the students were not given any set guiue^ 
lines concerning a topic, content or organisation. Most chose 
to make their fllmstrip on a small aspect of a unit they 
had recently completed, l,e,, "Addition of Practions" and 
**How bo Multiply and Reduce Fractions," A few chose to 
provide a short review of a whole unit and had filmstrip 
titles such as "Integers*^ and "Decimal with Decl," 

The projects seemed to have their greatast appeal 
among the students in the upper third and lower third of the 
class. Their filmstrlps demonstrated the greatest amount 
of effort^ thought, and creativity* 

Most of the students, in preparing their films trips, 
consulted textbooks or some type of resource material. This 
provided them with a good understanding of the topic and at 
the same time gave them a few Ideas coni;ernlng how to approach 
the topic* 

The filmstrlps themselves were generally well planned. 



28 

beginning v/ith an introduction explaining the Importance of 
the topic and hov/ it is used^ then having a detailed section 
dealing v/ith the actual coniputational procedures ^ and ending 
with a short quiz v/ith the answers. The students found thes 
quizzes extremely helpful* Occasionally someone would start 
the period by EOlng directly to the test items on a film- 
strip to practice and study the sample problems. The film- 
strips were used both to reinforce a concept that a student 
had already started to learn and to provide the student with 
a quick review of a given topiCg especially Just prior to 
taking the final unit examination. V/hen askedg most of the 
students thought that the project was worthwhile. 

Con cl Koions ' " = 

The null hypothesis— that giving students the oppor- 
tunity to plan and produce their own filmstrips on topics In 
the curriculum does not affect matheniatics achievement In 
Grade 8—was accepted. The hypothesis—there would be a 
significant difference in the achievement of eighth grade 
mathematics students who produce their own visual learning 
materials on topics -in the curriculum as compared to eighth 
grade mathematics students who do not have this opportunity-- 
was rejected at the .05 level of significance. 

The related literature indicated that student-' 
produced fllm.strips might have a strong motivational and 
interest value and might be valuable in helping to develop 
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the thinking skills of the students Involved, As reported in 
the findlnRSj observations tended to support this belief* 
The students Indicated that they enjoyed what they were 
doing and that they felt that the time was well spent. 

This study has demonstrated that the opportunity to 
produce filmstrips on topics in the curriculum did not appear 
to hamper the mathematics achievement of the students in^ 
volved. They learned equally as well as those students not 
given the opportunity. There Is also the possibility that 
additional skills and lessons were learned while the students 
were Involved In their projects. 

As" in any study of this nature ^ the limitations such 
as the subject matter^ the size and nature of the sample^ ■ 
and the length of the experiment must be considered when 
drawing conclusions. This study involved a limited number 
of eighth grade mathematics students and was Qonducted over 
a period of four months. The conclusions drawn may be con- 
sidered valid only Insofar as these limitations are recog- 
nized. A similar study using students in a different grade 
or subject matter or one conducted over 8l longer period of 
time might result in different conclusions. 

Recommendations for 
Further Investigation^ 

With the trend In education today being toward the 
reoognltlon of different learning styles for different stu- 
dents ^ there appears to be a need for research into new 
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approaches to learning. 

This study investigated one type of s trategy^--s tudent 
produced f ilmstrlps— and its effect upon academic achievement 
It was noted in the course of this investigation that (1) the 
students appeared to enjoy learning more when involved in 
making films trips and (2) the poorer students and the more 
exceptional students became most involved with their projects 
This suggests the need for a large-^scale investigation that 
differentiates between students of different abilities and 
that recognises attltudinal as well as academic differences. 
Such a study would help classify the effectiveness of one 
potentially useful teaching strategy. 
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TABLE l.=--^A Comparison of the Mean IQ Scoreo of the Students 
in the Experimental and Control Groups as Measured by the 
OtlsT^Beta Qulck^Scorlng Ttental Ability Test, October 15, 1971 
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TABLE 2.^=Test for t to Find a Significant Difference Between 
the Experimental and Control Groups Using the Pre^test Grade 
Placement Equivalent Scores on the California Arithmetic Test^ 

Form September 26^ 1972 
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TABLE 3*--"Test for t to Find a Significant Difference Between 
the Experimental and Control Groups Using the Post-^test Grade 
Placement Equivalent Scores on the California Arithmetic Test, 

Form Y3 January 2^ , 1973 
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TABLE in the Eighth Grade Curriculum That the 

Children Were Permitted to Select Prom for Their Fllmstrlp 



Basic Operations: Addition 

Subtraction 

Multiplication 

Division 

Properties of Real Numbers 

Closure Properties 
Roman Numerals ^ Exponents ^ SolentlfiQ Notation 
Rational Numbers: Basic Operations with Fractions 
Decimals: Basic Operations with Decimals 

Converting Decimals 
Proportions and Per Cents 
Integers: Basic Operations with Integers 
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